Differential antinociceptive effects induced by a selective cyclooxygenase-2 inhibitor (SC-236) on dorsal horn neurons and spinal withdrawal reflexes in anesthetized spinal rats.
The aim of present study was to examine the effect of a selective cyclooxygenase-2 (COX-2) inhibitor SC-236 (4 mg/kg) on the simultaneous responsiveness of spinal wide-dynamic range (WDR) neurons and single motor units (SMUs) from gastrocnemius soleus muscles to mechanical stimuli (pressure and pinch) and repeated suprathreshold (1.5xT, the intensity threshold) electrical stimuli with different frequencies (3 Hz, 20 Hz) under normal conditions and bee venom (BV, 0.2 mg/50 microl)-induced inflammation and central sensitization. During normal conditions, the responses of SMUs, but not WDR neurons, to mechanical and repeated electrical stimuli (3 Hz, wind-up) were depressed by systemic administration of SC-236 as well as its vehicle (100% dimethyl sulfoxide (DMSO)). The after-discharges of both the WDR neurons and the simultaneously recorded SMUs after electrical stimuli with 20 Hz were markedly depressed only by SC-236, indicating that the mechanisms underlying the generation of the C-fiber mediated late responses and the after-discharges may be different. The enhanced responsiveness of both WDR neurons and SMUs to mechanical pressure stimuli (allodynia) and pinch stimuli (hyperalgesia) in the BV experiments was apparently depressed by SC-236, but not its vehicle. For electrical stimulation, the enhanced late responses and after-discharges, but not early responses, of both the WDR neurons and the simultaneously recorded SMUs were markedly depressed only by SC-236. This indicates that different central pharmacological mechanisms underlie the generation of these enhanced early, late responses, and after-discharges during BV-induced inflammation. The data suggest that the COX-2 inhibitor SC-236 apparently depress the activities of both spinal cord dorsal horn neuron and spinal withdrawal reflex during BV-induced sensitization, indicating that COX-2 plays an important role in the maintenance of central sensitization.